SUMMARY During 23 exchange transfusions, the granulocytes from 27 donors and 16 newborn infants were tested for opsonic activity and granulocyte function by the nitrobluetetrazolium test. Granulocyte function in a newborn baby receiving an exchange transfusion can be altered positively or negatively, depending on the quality of the donor's blood. If exchange transfusion is used in the management of neonatal sepsis, special attention should be given to the immunological properties of the donor blood.
Studies have shown the sometimes strikingly beneficial results from blood exchange transfusion (ET) in neonatal septicaemia with sclerema Torrado et al., 1974; Xanthou et al., 1975) . These results have been Service de Pdiatrie, Centre Hospitalier Universitaire Vaudois, Lausanne B. PELET, chief resident in paediatrics attributed to various mechanisms-such as the mobilisation of bone marrow leucocytes (Xanthou et al., 1973) , or a rise in serum opsonic activity (Davis et al., 1971) . We tested granulocyte function by the nitrobluetetrazolium (NBT) test (Rubinstein and Pelet, 1973) , and opsonic activity (Soothill and Harvey, 1976) , before, during, and immediately after ET. (Table) . In all of the severely ill newborn babies (Cases 1-8), ET followed earlier transfusions and was combined with chemotherapy (gentamicin, ampicillin, and cloxacillin). Blood samples were obtained from the donor before ET, and then from the baby at the beginning, at one-third and at two-thirds of the ET volume, and at the end of ET.
Leucocytes were isolated from heparinised blood on a Dextran 500 (Urografin) density gradient according to Boyum (1968) . NBT reduction was tested, as previously described (Rubinstein and Pelet, 1973) , for spontaneous and maximum capacity after stimulation with antigen-antibody complexes (normal human serum and sheep antitotal human serum, Behring). The opsonisation index was determined for the infant's and the donor's serum (2 5 %Y), using the method of Soothill and Harvey (1976 Granulocytes from 9 patients were tested for uptake of yeast particles in autologous and donor sera (Fig. 2) . In 11 ETs both sera gave identical results. In 4 ETs in 4 children (Cases 2a, 3a, 8b, 16) there was a significantly lower opsonisation index when the infant's leucocytes were tested in autologous serum compared with donor's serum. This difference disappeared during ET. In 2 patients a lower opsonisation index was observed in the donor's 
serum compared with autologous serum. This, however, did not affect the opsonisation index after ET.
Spontaneous NBT reductive activity. Granulocytes showed a wide scatter, as was reported by Moro (1976) . In one patient (Case 2) with septicaemia and sclerema, an initial ET with blood containing granulocytes with a low maximum NBT reductive capacity caused no change in the infant's granulocyte spontaneous reduction, while ET with granulocytes ofa high maximum NBT reductive capacity improved the infant's granulocyte spontaneous function (Fig. 3) . Maximum NBT reductive capacity. Granulocytes were tested in donor blood and in every baby except one (Case 1). Granulocytes from 13 (52%) donors exhibited normal values (89 ± 2 6 %), 8 (32%) donors had moderately decreased values (66 ± 5 6%), and 3 (16%) donors had a much depressed NBT reductive capacity (26 ± 6%). If the donor's granulocytes were normal or slightly depressed for this parameter, no change in the NBT reductive capacity was detected in the infant's blood (Fig. 4) . In 3 children with normal maximum reductive activity (Cases 2a, 6, 7), ET with granulocytes of low maximum NBT reductive capacity resulted in a decrease for this parameter in infant's blood obtained at the end of ET. Three babies (4 ETs) (Cases 2e, 3a, 3b, 10) who initially had very depressed NBT reductive capacities received granulocytes with normal reductive capacities and by the end of the ETs, the NBT reductive capacity was normal in all 3 patients (Fig. 5 ).
Discussion
Our aim was to determine the effects of exchange transfusion on the opsonic activity and granulocyte function of the newborn. Many abnormal immunological functions have been reported in healthy term and preterm babies, including decreased serum opsonic activity, low granulocyte NBT reductive capacity, and altered cell membrane stability (McCracken and Eichenwald, 1971; Stossel et al., 1973; Miller, 1975 If ET is used in the management of neonatal sepsis, special attention must be given to the immunological properties of such blood. The transfusion of blood with inadequate opsonic activity may prove to be detrimental as judged by a consequential diminution in the recipient's circulation.
A surprising finding was that half the samples of donor blood exhibited an abnormal opsonic and/or NBT reductive capacity of polymorphonuclear leucocytes. The most likely cause is that blood had been stored and then been incorrectly handled (McCullough et al., 1974) . As it is impracticable to screen every blood sample for its granulocyte and opsonic function, fresh blood which has been stored at 40C for no longer than 12 hours should be used.
The clinical importance of correcting these immunological functions by means of ET has yet to be determined on a larger scale. Our initial studies show that the course of neonatal sepsis with sclerema neonatorum may be altered by ET. 
